Modulation of extracellular signal-regulated kinases cascade by chronic delta 9-tetrahydrocannabinol treatment.
Acute Delta(9)-tetrahydrocannabinol (THC) injection increased ERK pathway (ERK, pCREB, and c-fos) mostly in the caudate putamen and cerebellum. This effect underwent to homeostatic adaptation after chronic treatment. Moreover, chronic THC exposure induced increases in the ERK cascade (ERK, pCREB, and Fos B) in the prefrontal cortex and hippocampus, suggesting that different neuronal circuits seem to be involved in the early phase and late phase of exposure. The involvement of ERK pathway in cannabinoid chronic exposure was also confirmed in Ras-GRF1 knock out mice, a useful model where cannabinoid-induced ERK activation is lost. In fact, Ras-GRF1 ko mice did not develop tolerance to THC analgesic and hypolocomotor effect. Our data suggest that ERK cascade could play a pivotal role in the induction of synaptic plasticity due to cannabinoid chronic exposure.